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LIPOSTASIS AND THE CONTROL OF BODY WEIGHT, J. M. Friedman, M.D., Ph.D., The Rockefeller 
University/Howard Hughes Medical Institute. 

Mutations in the mouse ob and db genes result in obesity and diabetes in a syndrome resembling morbid 
human obesity. Coleman, using the method of parabiosis, predicted that the ob gene encoded a novel 
hormone and that the db gene encoded its receptor. Recent data from this laboratory are consistent with 
this hypothesis. The ob gene was identified by positional cloning and found to encode a 4.5 kB RNA 
expressed exclusively in adipocytes. The ob gene product, known as LEPTIN, circulates as a 16 kilodalton 
protein in mouse and human plasma but is undetectable in plasma from C57BL/6J ob/ob mice. Plasma 
levels of this protein are increased in diabetic (db) mice, a mutant thought to be resistant to the effects of ob. 
The levels of protein are also increased in several other genetic and environmentally induced forms of 
rodent obesity including mice with lesions in the hypothalamus. Daily intraperitonea! injections of 
recombinant mouse leptin reduced body weight of ob/ob mice by 30% at 2 weeks and by 40% after four 
weeks but had no effect in db/ob mice. The protein reduced food intake and increased energy expenditure 
in ob/ob mice. Injections of wild type mice twice daily with the mouse protein resulted in a sustained 12% 
weight loss, decreased food intake and a reduction of body fat from 12.2 to 0.7%. Recombinant human 
leptin reduced body weight with equivalent potency to mouse leptin when injected into ob mice. In human, 
the plasma level of leptin correlated with body mass index (BMI) and % body fat 18. However, at a given BMI, 
there was significant variability in the leptin level. In all cases analyzed weight loss in human was associated 
with a decrease in plasma leptin concentration. These data suggest that leptin serves an endocrine function 
to regulate body fat stores. In most instances, obesity is associated with an apparent decrease in sensitivity 
to endogenous leptin resulting in a compensatory increase in adipocyte mass. However, in a subset of 
cases human obesity appears to result from subnormal leptin secretion. 

The complete insensitivity of db mice to leptin and the identical phenotype of ob and db mice suggested 
that the db locus encodes the leptin receptor. The db gene was localized to a 300 kB interval on mouse 
chromosome 4. Exon trapping and cDNA selection identified a candidate gene in this region. This 
candidate was found to be identical to a receptor (ob-R) which was functionally cloned from choroid plexus. 
However, because this receptor was normal in db mice, the possibility was raised that the db mutation 
affected an alternatively spliced form. The Ob-R gene was found to encode at least five alternatively spliced 
forms. One of the splice variants is expressed at a high level in the hypothalamus and at a lower level in 
other tissues. This transcript is mutant in C57BL/KS db/db mice. The mutation is the result of abnormal 
splicing leading to a 106 bp insertion into the 3’ end of its RNA. The mutant protein is missing the 
cytoplasmic region and is likely to be defective in signal transduction. A nonsense mutation in facp rats, a rat 
equivalent of db, leads to premature termination NH2-terminal of the transmembrane domain (unpublished 
data). These data suggest that the weight reducing effects of leptin are mediated by signal transduction 
through a receptor in the hypothalamus and elsewhere. 
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